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AMENDMENTS TO THE CLAIMS 

Tills listing of claims will replace all prior versions, and listings, of claims in the 
application: 

LISTING OF CLAIMS 

1. (Previously presented) A method for automatically determining a 
structure cancelled image in a dual energy decomposition system, the method 
comprising: 

obtaining a first high energy level image of internal anatomy formed of at least 
first and second types of structure; 

obtaining a second low energy level image of the internal anatomy formed of at 
least the first and second types of structure at an energy level lower than the first energy 
level image; 

computing a characteristic mask using the low energy level image and by 
comparing one or more pixels of a gradient mask to otic or more corresponding pixels of 
a localization mask; 

evaluating a first cancellation parameter againsl the characteristic mask; 

computing a second cancellation parameter based on the first cancellation 
parameter; and 
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obtaining a structure cancelled image from the first and second energy level 

images according to a cancellation equation using one of the first and second cancellation 

parameter. 

2. (Previously presented) A method for automatically determining a 
structure cancelled image in a dual energy decomposition system, the method 
comprising: 

obtaining a first high energy level image of internal anatomy formed of at least 
first and second types of structure; 

obtaining a second low energy level image of the internal anatomy formed of at 
least the firsL and second types of structure at an energy level lower than the first energy 
level image; 

generating a gradient mask from a ratio of the high to low energy images, at least 
one of the high and low energy images being adjusted based on first or second 
cancellation parameters, wherein the gradient mask is used when automatically 
computing the first or second cancellation parameter; 

computing a characteristic mask using the low energy level image; 

evaluating the first cancellation parameter against the characteristic mask; 

computing the second cancellation parameter based on the first cancellation 
parameter; and 
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obtaining a structure cancelled image from the first and second energy lcril 

images according to a cancellation equation using one of the first and second cancellatiai 

parameter. 

3. (Previously presented) A method for automatically determining « 

structure cancelled image in a dual energy decomposition system, the method 
comprising: 

obtaining a first high energy level image of internal anatomy formed of at lest 
first and second types of structure; 

obtaining a second low energy level image of the internal anatomy formed of at 
least the first and second types of structure at an energy level lower than the first energy 
level image; 

compressing the high and low energy level images used to generate the gradient 

mask; 

generating a gradient mask from a ratio of the high to low energy images, at least 
one of the high and low energy images being adjusted based on the first or second 
cancellation parameters, wherein the gradient mask is used when automatically 
computing the first or second cancellation parameter; 

computing a characteristic mask using the low energy level image; 

evaluating the first cancellation parameter against the characteristic mask; 
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computing the second cancellation parameter based on the first cancellatkm 

parameter; and 

obtaining a structure cancelled image from the first and second energy level 
images according to a cancellation equation using one of the first and second cancellation 
parameter. 

4. (Previously presented) A method for automatically determining a 

structure cancelled image in a dual energy decomposition system, the method 
comprising: 

obtaining a first high energy level image of internal anatomy formed of at least 
first and second types of structure; 

obtaining a second low energy level image of the internal anatomy formed of at 
least the first and second types of structure at an energy level lower than the first energy 
level image; 

generating a gradient image based on the high and low energy images; 

comparing the gradient image with a gradient threshold to form a gradient mask, 
wherein the gradient mask is used when automatically computing the first or second 
cancellation parameter; 

computing a characteristic mask using the low energy level image; 

evaluating a first cancellation parameter against the characteristic mask; 

Page 6 of 23 

PAGE 11/28 1 RCVDAT 3IH200S 4:29:05 PM [Eastern Standard Time] ■ SVR:USPT0-EFXRF-1/3 • DN1S:8729306* CS1D:3127079155* DURATION (mm-ss):06-02 



Application No, 09/681,61 1 
Attorney Docket No. 1 5-XZ-572S 
Amendment dated March 8, 2005 

computing a second cancellation parameter based on the first cancellation 

parameter; and 

obtaining a structure cancelled image from the first and second energy lewl 
images according to a cancellation equation using one of the first and second cancellatkm 
parameter. 

5. (Previously presented) A method for automatically determining a 

structure cancelled image in a dual energy decomposition system, the method 
comprising: 

obtaining a first high energy level image of internal anatomy formed of at least 
first and second types of structure; 

obtaining a second low energy level image of the internal anatomy formed of at 
least the first and second types of structure at an energy level lower than the first energy 
level image; 

computing a characteristic mask using the low energy level image; 
evaluating a first cancellation parameter against the characteristic mask; 
computing a second cancellation parameter based on the first cancellation 
parameter; and 

obtaining a structure cancelled image from the first and second energy level 
images according to a cancellation equation using one of the first and second cancellation 
parameter. 
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wherein said step of computing a characteristic mask further comprises: 

convolving a Sobel operator with an image based on the low energy level 

and the high energy level images to fona a gradient image; 

selecting a predetermined gradient threshold automatically from a set 

based upon a selected diagnostic application; and 

creating the gradient mask by comparing the gradient image to the 

gradient threshold and assigning a first identifier to any image pixel greater than 

the gradient threshold arid a second identifier to any image pixel less than the 

gradient threshold. 

6. (Original) The method of claim 1, wherein the cancellation equation 
represents a relationship between the high energy image and the low energy image 
adjusted according to the first or second cancellation parameter. 

7. (Original) The method of claim 1, wherein the first or second 
cancellation parameter is selected from a predetermined range in a look-up table, the 
range being determined by an effective kVp used to acquire the high level image and an 
effective kVp used to acquire the low level image. 
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8. (Previously presented) A method for automatically determining a 

structure cancelled image in a dual energy decomposition system, the metbifl 

comprising: 

obtaining a first high energy level image of internal anatomy formed of at leal 
first and second types of structure; 

obtaining a second low energy level image of the internal anatomy formed of M 
least the first and second types of structure at an energy level lower than the first energr 
level image; 

computing a characteristic mask using the low energy level image; 
evaluating a first cancellation parameter against the characteristic mask; 
computing a second cancellation parameter based on the first cancellation 
parameter; and 

obtaining a structure cancelled image from the first and second energy level 
images according to a cancellation equation using one of the first and second cancellation 
parameter, 

wherein the cancellation equation is: 

I s (x,y) = IinGii(x,y) / (Ii^w(x»y)) Wfi » 

and w 5 is the first cancellation parameter, Irigii is the high energy level image, and 
Iiow is the low energy level image- 
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9. (Previously presented) A method for automatically determining! 

structure cancelled image in a dual energy decomposition system, the methaB 

comprising: 

obtaining a first high energy level image of internal anatomy formed of at lert 
first and second types of structure; 

obtaining a second low energy level image of the internal anatomy formed ofM 
least the first and second types of structure at an energy level lower than the first eneny 
level image; 

computing a characteristic mask using the low energy level image; 
evaluating a first cancellation parameter against the characteristic mask; 
computing a second cancellation parameter based on the first cancellation 
parameter; and 

obtaining a structure cancelled image from the first and second energy levd 
images according to a cancellation equation using one of the first and second cancellation 
parameter, 

wherein the cancellation equation is: 

ib(x,y) - l H joH(x,y) / (ii.ow(x,y)) wb , 

and w b is the second cancellation parameter, Irtgh is the high energy level image, 
and Ilow is the low energy level image. 
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10. (Previously presented) A method for automatically determining a 

structure cancelled image in a dual energy decomposition system, the metimfl 

comprising: 

obtaining a first high energy level image of internal anatomy formed of at lest 
first and second types of structure; 

obtaining a second low energy level image of the internal anatomy formed of at 
least the first and second types of structure at an energy level lower than the first energy 
level image; 

generating a localization image based on the low energy image; 

comparing the localization image with an intensity threshold to fonn a 
localization mask., wherein the localization mask is used when automatically computing 
first or second cancellation parameters; 

computing a characteristic mask using the low energy level image; 

evaluating the first cancellation parameter against the characteristic mask; 

computing the second cancellation parameter based on the first cancellation 
parameter; and 

obtaining a structure cancelled image from the first and second energy level 
images according to a cancellation equation using one of the first and second cancellation 
parameter. 
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11. (Previously presented) A method for automatically detejminingsr 

structure cancelled image in a dual energy decomposition system, the metfai 

comprising: 

obtaining a first high energy level image of internal anatomy formed of at Ices 
first and second types of structure; 

obtaining a second low energy level image of the internal anatomy formed of* 
least the first and second types of structure at an energy level lower than the first ene^f 
level image; 

generating a localization image based on the low energy image; 

comparing the localization image with an intensity threshold to form a 
localization mask, wherein the localization mask is used when automatically computii$ 
first or second cancellation parameters; 

computing a characteristic mask using the low energy level image; 

evaluating the first cancellation parameter against the characteristic mask; 

computing the second cancellation parameter based on the first cancellation 
parameter; and 

obtaining a structure cancelled image from the first and second energy level 
images according to a cancellation equation using one of the first and second cancellation 
parameter; 

wherein the comparing step further comprises: 



Page 12 of 23 



PAGE 17/28 1 RCVD AT 3/812005 4:29:05 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/3 * DNIS:8729306 * C$fl):3127079155 * DURATION (mm-ss):06-02 



FROM McANDREWS, HELD, k MALLOY (THE) 3. 3' 05 1 5 : 34/ST. i 5 : 30/HO. 4851 05838? F 13 

Application No. 09/681,611 
Attorney Docket No. 1 5-XZ-5728 
Amendment dated March 8, 2005 

selecting the predetermined intensity threshold automatically from a stf 
based upon said selected diagnostic application. 

12. (Previously presented) A method for automatically determining a 

structure cancelled image in a dual energy decomposition system, the method 
comprising: 

obtaining a first high energy level image of internal anatomy formed of at least 
first and second types of structure; 

obtaining a second low energy level image of the internal anatomy formed of at 
least the first and second types of structure at an energy level lower than the first energy 
level image; 

computing a characteristic mask using the low energy level image; 
evaluating a first cancellation parameter againsl the characteristic mask; 
computing a second cancellation parameter based on the first cancellation 
parameter; and 

obtaining a structure cancelled image from the first and second energy level 
images according to a cancellation equation using one of the first and second cancellation 
parameter, 

wherein the step of computing the characteristic mask further comprises: 
computing a gradient mask; 
computing a localization mask; and 
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creating the characteristic mask by comparing pixels of the gradient mask 

to corresponding pixels of the localization mask and assigning a second identifier 

to the corresponding pixel of the characteristic mask if the corresponding pixels of 

the gradient mask and the localization mask are equal. 

13. (Original) The method of claim 1, wherein the computing the 
characteristic mask step further comprises: 

assigning a first value to pixels representing only hard structure in the low energy 
level image; and 

assigning a second value to pixels representing only soft structure in the low 
energy level image. 

14. (Previously presented) A method for automatically determining a 
structure cancelled image in a dual energy decomposition system, the method 
comprising: 

obtaining a first high energy level image of internal anatomy formed of at least 
first and second types of structure; 

obtaining a second low energy level image of the internal anatomy formed of at 
least the first and second types of structure at an energy level lower than the first energy 
level image; 

computing a characteristic mask using the low energy level image; 
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evaluating a first cancellation parameter against the characteristic mask; 

computing a second cancellation parameter based on the first cancellation 

parameter; and 

obtaining a structure cancelled image from the first and second energy levd 
images according to a cancellation equation using one of the first and second cancellation 
parameter, 

wherein the evaluating step further comprises: 

generating a series of gradient maps utilizing the cancellation equation and 
high and low energy level images by adjusting the first cancellation parameter to 
a value having a maximum likelihood of emphasizing the first type of structure. 

15. (Previously presented) A method for automatically determining a 

structure cancelled image in a dual energy decomposition system, the method 
comprising: 

obtaining a first high energy level image of internal anatomy formed of at least 
first and second types of structure; 

obtaining a second low energy level image of the internal anatomy formed of at 
least the first and second types of structure at an energy level lower than the first energy 
level image; 

computing a characteristic mask using the low energy level image; 
evaluating a first cancellation parameter against the characteristic mask; 
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computing a second cancellation parameter based on the first cancellati» 

parameter; and 

•i 

obtaining a structure cancelled image from the first and second energy lead 
images according to a cancellation equation using one or the first and second cancellatiw 
parameter, 

wherein the evaluating step further comprises: 

computing multiple gradient maps using a range of cancellaiia 
parameters from a look up table; and 

determining a lowest gradient value for each pixel location by comparipg 
corresponding pjxeJ locations of the multiple gradient maps to each other and 
identifying an associated cancellation parameter for each of the identified lowe* 
gradient values, 

16. (Previously presented) A method for automatically determining a 
structure cancelled image in a dual energy decomposition system, the method 
comprising: 

obtaining a first high energy level image of internal anatomy formed of at least 
first and second types of structure; 

obtaining a second low energy level image of the internal anatomy formed of at 
least the first and second types of structure at an energy level lower than the first energy 
level image; 
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computing a characteristic mask using the low energy level image; 

evaluating a first cancellation parameter against the characteristic mask; 

computing a second cancellation parameter based on the first cancellatwn 

parameter; 

creating a histogram comprised of cancellation parameters associated with Ik 
lowest gradient values derived from the characteristic mask; 

identifying a cancellation parameter occurring at the peak of the histogram as the 
value of the cancellation parameter having the maximum likelihood of canceling the fiist 
type of structure; and 

obtaining a structure cancelled image from the first and second energy level 
images according to a cancellation equation using one of the first and second cancellation 
parameter, 

wherein the evaluating step further comprises: 

computing multiple gradient maps using a range of cancellation 
parameters from a look up table; and 

determining a lowest gradient value for each pixel location by comparing 
corresponding pixel locations of the multiple gradient maps to each other and 
identifying an associated cancellation parameter for each of the identified lowest 
gradient values. 
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17. (Previously presented) A method for automatically determining a 

structure cancelled image in a dual energy decomposition system, the mettui 

comprising: 

obtaining a first high energy level image of internal anatomy formed of at least 
first and second types of structure; 

obtaining a second low energy level image of the internal anatomy formed of 
least the first and second types of structure at an energy level lower than the first energy 
level image; 

computing a characteristic mask using the low energy level image; 
evaluating a first cancellation parameter against the characteristic mask; 
computing a second cancellation parameter based on the first cancellation 
parameter, 

identifying a value of the cancellation parameter having the maximum likelihood 
of emphasizing the first type of structure by calculating a mean of the cancellation 
parameters associated with the lowest gradient values derived from the characteristic 
mask; and 

obtaining a structure cancelled image from the first and second energy level 
images according to a cancellation equation using one of the first and second cancellation 
parameter, 

wherein the evaluating step further comprises: 
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computing multiple gradient maps using a range of cancellation 
parameters from a look up table; and 

determining a lowest gradient value for each pixel location by company 
corresponding pixel locations of the multiple gradient maps to each other ad 
identifying an associated cancellation parameter for each of the identified lowctf 
gradient values. 

1 8 . (Original) The method of claim 1 , further comprising: 

computing a hard structure cancelled image and a soft structure cancelled image 
using the cancellation equation, the first cancellation parameter and the second 
cancellation parameter. 

19. (Original) The method of claim 1, wherein the second cancellation 
parameter is linearly related to the first cancellation parameter. 

20. (Original) The method of claim I, wherein said step of obtaining a 
structure cancelled image further comprises: 

obtaining a first structure cancelled image from the first and second energy level 
images according to the cancellation equation using the first cancellation parameter; and 

obtaining a second structure cancelled image according to the cancellation 
equation using the second cancellation parameter. 
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2L (Previously presented) A method for automatically determining a 
structure cancelled image in a dual energy decomposition system, the method 
comprising: 

obtaining a first high energy level image of internal anatomy formed of at least 
first and second types of structure; 

obtaining a second low energy level image of the internal anatomy formed of at 
least the first and second types of structure at an energy level lower than the first energy 
level image; 

computing a gradient mask identifying a characteristic of interest from the 
internal structure based on a predefined cancellation parameter; 

localizing the characteristic of interest from the gradient mask based on a 
constraint parameter to form a characteristic mask; 

at selected pixel locations in the characteristic mask, varying the cancellation 
parameter over a range and obtaining for each selected pixel the cancellation parameter 
value yielding a desired characteristic mask value; and 

determining a maximum likelihood estimate of a single value for the cancellation 
parameter. 
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22. (Original) The method of claim 21, wherein the computing sfcp 
includes computing the gradient mask for the fust and second energy level Images u$kM> 
an edge cancellation parameter and a gradient threshold. 

23. (Original) The method of claim 21, wherein the localizing step is 
based on an intensity threshold placed on the second energy level image. 

24. (Original) The method of claim 21 , wherein the varying step includes 
incrementally stepping the cancellation parameter belween upper and lower parameter 
limits and, at each discrete value for the cancellation parameter, calculating a gradient 
value* 

25. (Original) The method of claim 2 1 , further comprising: 
constructing a histogram of all pixel locations of interest from the characteristic 

mask. 

26. (Previously presented) A method for automatically determining a 
structure cancelled image in a dual energy decomposition system, the method 
comprising: 

obtaining a first high energy level image of internal anatomy formed of at least 
first and second types o f structure; 
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obtaining a second low energy level image of the internal anatomy formed of& 

least the first and second types of structure at an energy level lower thau the first enc^y 
level image; 

automatically computing a cancellation parameter having a maximum likelihood 
of canceling one of the first and second types of structure from a structure cancelled 
image based on a characteristic mask computed using the low energy level image and by 
comparing one or more pixels of a gradient mask to one or more corresponding pixels of 
a localization mask; and 

generate the structure cancelled image based on a cancellation equation using Ac 
automatically computed cancellation parameter, the structure cancelled image 
emphasizing the first types of structure and de-emphasizing the second type of structure. 

27. (Original) The method of claim 26, wherein said computing step 
includes storing a first identifier at each pixel location corresponding to the first type of 
structure. 

28. (Currently amended) The method of claim 26, wherein said computing 
step includes storing a pattern of pixel values defining an image outline for the first type 
of structure. 

29. (Canceled) 
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